Abstract. The brown breast patch of the male grey partridge, the species' most conspicuous sexually dimorphic trait, was totally or partly bleached out, to test its influence on female preference. In mate-choice experiments, patch size (which was unaffected by early testosterone treatment) appeared to be unimportant: artificially and naturally bred females primarily selected males on the basis of their vocal performance. High rates of rusty-gate calls and certain features of their acoustic structure, usually undervalued in studies on non-oscine birds, were the main determinants of male success, with the morphological traits being of lesser importance.
A growing body of research has recently centred on the evolution of male secondary sexual characters in avian species where males provide resources besides genes (Johnson 1988a, b; Møller 1988 Møller , 1990a Hill 1990; Norris 1990a, b) . In this field, a major problem is to separate the effects of male attributes from those of territory quality (or other short-term benefits) on females' decisions (Halliday 1983) . Further difficulties common in mate-choice studies include: intra-male competition, which can mediate, constrain or obscure female preferences, mainly in gregarious species (West-Eberhard 1983; Bradbury & Andersson 1987; Johnson & Marzluff 1990) ; species-specific temporal patterns of mate assessment, involving immediate/long-term cues and their appropriate measures (Sullivan 1990) ; the covariance of sexually dimorphic traits, usually evaluated by manipulation experiments (but see Zuk et al. 1992) , with the possible side-effects of removing ornaments or of super-normal ornaments and altered display rates (Andersson 1992); and the dichotomy between 'aesthetic' and 'functional' traits, which provide, respectively, no advantage or fitness benefits to the chooser (Burley 1986).
The grey partridge, a strictly monogamous galliform, with long-lasting pair bonds and bi-parental care, is a good subject for the study of mate choice for two reasons. First, it is possible to distinguish between male characters and maleheld resources, because partridges establish their reproductive territory only after pairing (Blank & Ash 1956; Jenkins 1961) . Second, pair formation takes place either within gregarious nonhierarchical winter flocks (low intra-sex competition) or between birds from different flocks if young cocks approaching unfamiliar winter flocks meet receptive hens (Birkan & Jacobs 1988). Thus it is possible to investigate both long-term and instantaneous mate choice, in the absence of intense intra-male competition.
Sexual dimorphism is primarily in a brown horseshoe-shaped patch on the breast of adult males, highly variable in size and only sporadically present in females (Nagy 1975; Dahlgren 1990 ). This variability, for which a hypothetical genotype model has been proposed (Fábián 1979) , offers the potential for sexual selection. The mark is fully exhibited in the typically male 'upright posture', consisting of elongated neck, wings close to the body and breast thrust forwards (Jenkins 1961) . Females are less conspicuous, while cocks stand upright during vigilance (performed more by males than by females; see Beani & Dessì-Fulgheri 1984 , 1986 Dahlgren 1990) , intra-sexual threat and courtship, and when they utter their rusty-gate calls, the most common vocalization (McCabe & Hawkins 1946; Dessì-Fulgheri et al. 1986) .
Sexual dimorphism (physical and behavioural), a male-biased sex ratio in the breeding season (Potts 1986; Birkan & Jacobs 1988) , field observations of satellite males, and active mate choice by females (Jenkins 1961; Weigand 1980) , suggest 0003-3472/95/020347+10 $08.00/0 1995 The Association for the Study of Animal Behaviour
